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Abstract 


The contraceptive potential of Acacia nilotica pods and A|bizzia lebbeck stem bark 
methanolic extracts were evaluated in male rodent pests. Ninety (90) 
multimammate rats (M . natalensis) were randomized into a 3 x 3 factorial design 
for treatment groups (control, A. lebbeck and A. nilotica) (n =10) and treatment 





Article Info durations (15, 30, or 60 days). Control rats consumed plain feed. Treated rats 
consumed feed with 2% w/ w of either of the plant extract. Following treatment, 
Volume 4, Issue 2, April 2022 male rats were mated to untreated females before they were sedated in ether and 


Received : 20 October 2021 humanely sacrificed. Assessments were done on fertility success rates (number 
Accepted ; 17 March 2022 of impregnated females), weight of testes and reproductive glands, sperm cell 
; : parameters, and testes histopathology. Fertility success rate was reduced to 0% 
oe ieee ieee in the A. nilotica treated rats at all the treatment durations and in the A. lebbeck 
doi: 10.33472/A FJBS.4.2.2022.106-119] treated rats after 60 days of treatment. Also, the extract-treated rats revealed a 
significant reduction in the testes, seminal vesicles, and epididymides weights 
compared to the control group. Moreover, sperm cell density and the proportions 
of live and progressively motile spermatozoa were significantly reduced and 
there were numerous damaged seminiferous tubules reflected by sloughed off 
germ cells, thinned germinal epithelium and widened empty lumen in the extract- 
treated rats. Thus, treatment with A. nilotica or A. lebbeck extract in male M. 
natalensis reduced their fertility success rates through distortion of testicular 

structure and disruption of spermatogenesis. 


Keywords: Seminiferous tubule, M ultimammate rat, Sperms parameters, Test feed, Plant 
extract 


©2022 Lusekelo Msomba Mwangengwaet al. Thisis an open access artideunder the CC BY license 
(https / creativecommons.org/ licenses/ by/ 4.0/ ), which permits unrestricted use, distribution, 
and reproduction in any medium, provided you give appropriate credit to the original author(s) 
and thesource, providealink to theCreative Commonslicense, and indicate if changes weremade. 





1. Introduction 


The multimammate rat (M astomys natalensis) isa small-sized rodent species of theM uridae family and genus 
M astomys. Therodent species is very rampantin sub-Saharan A frica(Colangdo € al., 2013). The rodent pest’s 
ability to reproduce in largenumbers and spread very fast has been a significant threat to the economy and 
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public health in sub-Saharan Africa (Mulungu ée al., 2010; and 2013). During population outbreaks, the 
M . natalensis has been competing greatly for grain crops with human beings (M dangi & al., 2013; and M wanjabe 
& al., 2002) besides their involvement in thetransmission of somedeadly zoonotic disease pathogens (Borremans 
et al., 2015). AS a result, anticoagulant rodenticides have been heavily employed to mitigate the rodent 
populations (IM ulungu et al., 2010; and 2013). However, despite being effectivein rodent pest management, 
rodenticides are hazardous to the health of other untargeted species of animals (Brakes and Smith, 2005; and 
Elliott et al., 2016). Also, rodent pests are increasingly becoming rodenticide resistant by avoiding consuming 
familiar poisoned baits (“bait shyness”) (Saxena, 2014) or resisting being killed by the consumed poisons 
(Marquez et al., 2019). Furthermore, some anticoagulant rodenticides cause too much suffering to rodents 
beforetheir death, contravening theanimal welfare requirements (Fisher & al., 2019). Therefore, itisincreasingly 
important to consider exploring new methods of rodent control that are both effective and less harmful to the 
animals and theenvironment. In theory, the birth control methods (contraceptives) normally used by human 
beings could be among the best alternative approaches for rodent fertility and population control. The 
philosophy/ ideais, by reducing the reproductive rate of rodent pests, their population, as well as the use of 
rodenticides in thefidd will decrease. Already, several research efforts have been in lineto explorethe use of 
synthetic steroid hormones (lM assaweeé al., 2018) and immune-contraceptives (Massel & al., 2020; and Cooper 
and Larsen, 2006) as a means to control the fertility of rodent pests. Unfortunately, none of the approaches 
havebeen applied in thereal field situation of rodent management. M edicinal plants with anti-fertility properties 
could probably bethe best potential alternative source of contraceptives for rodent pests. There areseveral 
documented reports revealing theanti-fertility actions of various plant species in small mammals (Devi € al., 
2015). In male mammals, the plant's extract anti-fertility actions seem to involvedisruption of thehypothalamic- 
pituitary-testis hormonal axis (Gupta ef al., 2002; and Asuquo, 2012) and induction of morphological and 
functional disorganization in the testes and accessory reproductive glands (Asuquo, 2012; and Lampiao, 
2013). 


A lbizzia lebbeck and A cacia nilotica are among themedicinal plant species with some anti-fertility properties 
(Gupta et al., 2006; and Lampiao, 2013). A. lebbeck is a legume tree of the Fabaceae family, native to Asia, 
Northern A ustralia but also availablein Africa. Itis atreeof 3-30 min heightand 30 min diameter of thecrown 
with long flat and brownish pods when dry (Orwa et al., 2009; and Vermaet al., 2013). Studies by Gupta et al. 
(2004 and 2006) revealed a significant decrease in the weights of gonads and sex glands in rats under the 
Albizzia lebbeck pod extract treatment. It was also revealed by Guptaet al. (2004) that the extract of A . lebbeck 
pods brought about a significant decrease of sperm motility and density and anumber of germ cells in the 
gonads of Wistar rats. Further evidence by Chaudhary é al. (2007), revealed that triterpenes isolated from 
Albizzia | eobeck (L.) Benth pods were efficacious enough to inhibit soermatogenesis after being treated orally in 
male Wister rats. 


A. nilotica is aflowering perennial, bushy and spiny tree of the Fabaceae family found in thetropical and 
subtropical regions worldwide (Verma, 2016). A. nilotica isa popular medicinal plant dueto its anti-microbial, 
anti-plasmodial and antioxidant activity and its use for the treatment of human immunodeficiency virus, 
hepatitis C virus and cancer (Ali et al., 2012). In addition to that A . nilotica has some anti-fertility properties as 
revealed in thestudy by Lampiao (2013). However, whether the crude extracts of A . lebbeck stem barks and 
those of A. nilotica pods could be efficacious enough to reducethe fertility of the highly prolific rodent pests 
more particularly theM . natalensis need to be investigated. Therefore, the current study was carried out to 
assess the efficacies of theA . lebbeck (stem barks) and A. nilotica (pods) crude extracts on the fertility success 
rate, sperm cell parameters, and histopathology of gonads in the sexually matured M . natalensis malerats. 


2. M ethodology 


2.1. Study area 


Acacia nilotica pods werecollected from N angurukuru in Kilwa, Lindi Region in southeastern Tanzania (8° 
560”S, 39°30'45”E), whereas stem barks of A . lebbeck were collected from trees around the Sokoine University 
of Agriculture (SUA), the main campus in Morogoro Urban, Tanzania (6° 50’42.66’S, 37°39'29.14"E). 
Authentication of thetwo trees was done by a botanist from theDepartment of Ecosystems and Conservation, 
SUA. Processing of the plants for phytochemical analysis was carried out at the Toxicology laboratory inthe 
Collegeof Veterinary M edicineand Biomedical Sciences (CVMBS) at SUA. 
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2.2. Plants collection and processing 


A total of 10 kg each of A. |ebbeck stem barks and A. nilotica pods, werecollected in August and September and 
weretransported in bagsto the laboratory for drying under theshed until they werebrittle Theplant extraction 
processes were doneas per M wangengwaéd al. (2021) with some modifications to the solvent used. Thedried 
plant materials were ground into powder form by an electric grinder. Then 500g powdered materials of either 
A. niloticaor A. lebbeck wereadded in aconical flask containing 1.5L of 70% methanol. After 72 h of extraction, 
the mixture was filtered using gauze and cotton wool. Thereafter, methanol was removed from the filtrate 
using a vacuumed rotor vapor. The filtrates werethen concentrated to solid mass in awater bath at 46°C. 


2.3. Experimental animals 


Thecurrent study employed theM astomys natalensis rat species as the experimental animals. Therodent pests 
werecollected from theSUA farms by using Sherman LFA aluminum traps. Out of the 220 collected M astomys 
natalensis malerats, 90 of them were selected for experiments. The selected rats were housed singly in plastic 
cages and left to adapt to the standard conditions of 12/ 12 light-dark cycle, 25 +5°C , and 35%-60% relative 
humidity for two weeks while feeding on broiler finisher and adlib water. The criterion for inclusion and 
exclusion of therrats in the experiments was asound body condition and thebodyweight category of 25-50g 
reflecting sexual maturity (Lalis & al., 2006). The Tanzanian Commission for Science and Technology 
(COSTECH) granted the ethical research permit (Permit No 2019-225-NA -2019-47) before the study’s 
commencement. 


2.4. Preparation of the plain and extract containing test feed 


The food used to incorporate the plant crude extract was prepared according to Massawe é al. (2018) as 
modified slightly by Mwangengwa é al. (2021). Just briefly a stiff porridge was prepared by boiling and 
stirring amixture of 10 kg of maize flour, 6kg of roughly crushed maize, 250g of fish meal, and 1kg of cane 
sugar for 20 min. A standard pelletizer machine (KEN WOOD, typeM G51, designed at Hampshire, PO 9NH in 
UK, madein China) was employed to process a portion of the stiff porridge mixtureto preparethe basal feed 
pellets. The remaining stiff porridge mixturewas spiked with the extract of either A . nilotica podsor A. lebbeck 
stem barks before pelleting. Spiking was donein such a way that thetreated feed contained 2% (w/ w) of either 
of the two crudeextracts. The 2% w/ w was equivalent to 0.2 g (200 mg) of the extract added to 9.8g (9,800 mg) 
of feed making 10g (10,000 mg) of the feed extract mixture. Theassumption was that rats may consume up to 
10g/ 100g body weight per meal per day (irishnakumari et al., 1979). A dosage of 200 mg of the extract used 
inthecurrent study considered the dosage range of 100to 200 mg/ kg body weight of rats which have been 
used in other anti-fertility studies involving A . lebbeck (Gupta et al., 2004; and 2006) and A. nilotica (Lampiao 
2013). 


2.5. Experiment setup and treatments 


A total of 90malerats were stratified on abodyweight basis and randomized into a 3x3 factorial study design, as 
shownin Table 1. Treatment was donein paralld for 15 (to assess immediate effects), 30 (intermediate effects), 
and 60 days (to evaluatefor potential chronic effects). Theamount of test feed supplied daily for each rat was 10 
g, assuming that rats consumeup to 10g/ 100g bodyweight meals per day (Krishnakumari & al., 1979). 





Table 1: Experimental design. To evaluate the contraceptive potential of A. nilotica pods and A. lebbeck stem 
bark methanolic extracts in the male M. natalensis 

















Group (n = 10) Treatment allocation Trial duration 
Control (C) 10 g of plain pellets per rat/ day 15 (days) 

A. lebbeck (AL) 10 g of pellets with 2% of A. lebbeck stem barks extract per rat/ day 

A. nilotica (AN) 10 g of pellets with 2% of A. nilotica pods extract per rat/ day 

Control (C) 10 g of plain pellets per rat/ day 30 (days) 














A. lebbeck (AL) 10 g of pellets with 2% of A. lebbeck stem barks extract per rat/ day 
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Table 1 (Cont.) 

















Group (n = 10) Treatment allocation Trial duration 
A. nilotica (AN) 10 g of pellets with 2% of A. nilotica pods extract per rat/ day 

Control (C) 10 g of plain pellets per rat/ day 60 (days) 

A. lebbeck (AL) 10 g of pellets with 2% of A. lebbeck stem barks extract per rat/ day 

A. nilotica (AN) 10 g of pellets with 2% of A. nilotica pods extract per rat/ day 











2.6. Feed consumption and body weight 


Feed intake was measured daily for each rat by subtracting the amount of feed that remained in the pots from 
the previously supplied amount (10g for each rat). Feed consumption was calculated as daily food intake (g) 
divided by the bodyweight (g) of each rat. Bodyweight was also recorded by adigital weighing balance and 
was used to calculatethe weight indices of the male rat’s reoroductivetissues. 


2.7. Assessment of fertility success rate 


During fertility assessment, the untreated fenalerats werecaptured fromthe SUA farms. A fter two weeks of 
adaptation, those with anormal oestrous cycle, proven by examining the vaginal smears (IM arcondes é al., 
2002), were selected for mating with thetreated malerats. Themating exercisewas doneat theend of treatment 
durations by introducing fenalerats into the male’s cages at arratio of 1:1for amaleto afemale The period for 
cohabitation was 16 daystargeting two possible oestrous cycles of femaleM . natalensis (johnston and Oliff, 
2010). During cohabitation, the mating pairs were maintained on thebroiler finisher pellets. Successful matting 
wasassessed by examining the vagina smears once daily early in the morning for each female rat. Thepresence 
of sperm cells in the vaginal smear was considered as day Oof pregnancy. 


Femalerats from the cohabitants were maintained on the broiler finisher pellets while regularly assessed 
for pregnancy status by palpation of the lower abdomen. On day 20, from the first day of cohabitation, fenale 
rats were sedated in ether and then sacrificed to assess pregnancy status. Fertility successes were defined as 
the ability of the maleto impregnate female rats (Sakpa and Popoola, 2018) and therefore, the male fertility 
success rate (fertility percentages) was calculated as follows: 


M alefertility success rate = (number of pregnant females +mated female's number) x100 


2.8. W eight indices of the reproductivetissues and glands 


After the treatment durations of 15, 30, or 60 days, all themalerats wereremoved from the cages, sedated in 
ether, and then weresacrificed by opening theabdominal cavity with a pair of scissors to exposereproductive 
organs and glands. Thetestes, epididymides, prostate glands, and seminal vesicles from all rats’ groups were 
dissected out and their weights wererecorded. Thevalues of testes, epididymides, prostateglands, and seminal 
vesicle weights werethen divided by the bodyweight of rats recorded just beforetissue collection to calculate 
theweight indices of the organs. 


2.9. Sperm cell parameters 


After 16 days of cohabitation, all the male rats were removed from the cages, sedated in ether, and were 
humanely sacrificed. The rat’s testes’ caudal epididymides werethen dissected out and homogenized into 1 
mL of warm (37°C) normal salinein asmall beaker using a dissection scissor to makeasperm cell suspension. 
For sperm cell motility assessment, one drop of asperm suspension was placed on aslide, covered with aslip. 
Digital video clips showing sperm cell’s motions wererecorded from four different fields of microscopic slide 
spending 10 seconds of focus on each field using the camera-mounted microscope (Olympus BH -2 camerain 
motivation pro205A ) at x400 magnification (Dostal et al., 1996). The status of sperm cell motions was then 
analyzed manually within 5minutes from the time of sperm cells collection. The proportion of progressively 
motile sperm cells were then calculated out of the total number of at least 200 sperm cells counted per slide 
(Dostal et al., 1996). Sperm cell viability was determined using astaining solution composed of nigrosin and 
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eosin (Lucio é& al., 2013). Onedrop of thesperm cell suspension was added on amicroscopic slide followed by 
one drop of the staining solution and mixed with a toothpick before being examined with a bright field 
microscope at x200 magnification. The proportion of livesperm cells with whiteto the pinkish head or dead 
ones with the reddish head was calculated out of total sperm cells (200) counted from five different fields 
(Lucio e& al., 2013). Soerm cells count for density or concentration assessments was doneas described by Uslu 
et al. (2012). A total of 10ul of sperm suspension was diluted at 1:100 with 90ul of a fixative/ staining solution 
(containing 5g sodium bicarbonate, 1 ml of 35% formalin, and 25 mg eosin in avolumetric flask and madeup 
to afinal volumeof 1L with distilled water). After vigorous shaking, 10! of the diluted semen was placed in 
aN eubauer hemocytometer to count sperm calls at 100 x magnification. Soerm cell count per mL was calculated 
as total count in 5 center squares xdilution factor x 10,000. 


2.10. H istometric and histopathol ogical assessments of seminiferous tubule 


Thetestes of both the extract-treated and control rats weredissected out, weighed, and immediately fixed in 
Bouin fluids for 24h and then in absolute ethanol until processing time(H owroy et al., 2005). Thetestes were 
then dehydrated in graded ethanol, cleared in chloroform, enbedded in paraffin wax, and sectioned into 44m 
sections for staining with haematoxyline-eosin. The specimens were then examined at xl00 and x400 
magnification to assess the integrity of seminiferous tubules. The eyepiece with calibrated micrometer was 
also employed to measurethelumen and germinal epithelial sizes of at least 100 seminiferous tubules for each 
testicular section. The measurement was done at x100 magnification by focusing the eyepiece’s micrometer on 
each seminiferous tubule while moving the objectivestraight from one end to the other at thecenter, lower and 
upper field of thetesticular tissue section on a microscopic slide. 


3. Data analysis 


The analytical software, IBM SPSS Statistics 20, was used for data analysis. Bait intake was analyzed using 
repeated measure analysis. The factorial ANOVA in multivariate analysis was employed to analyze the 
weight indices of reproductiveorgans, the sizes of germinal epithelium and lumen of seminiferous tubules, 
and concentration of sperm cells as dependent variables while treatment groups and treatment duration 
served as the in-between subject factors or independent variables. Pairwisecomparisons between groups used 
the Bonferroni test for reoeated measures analysis and the Tukey test for multivariate analysis. A chi-squared 
test was employed to analyzethe fertility success rate, and the proportion of normal morphology, progressively 
motileand viablespermatozoa. Pearson correlation test was employed to test thecorrdiation between dependent 
variables’ values against the treatment durations. All values were regarded as statistically significant at 
p <0.05 and p <0.01 and statistically highly significant at p <0.001. 


4. Results 


4,1, Feed intake 


Rats exposed to test feed with A. lebbeck stem barks and A. nilotica pods extracts for 15 and 30days had ahigher 
(p <0.05) intake compared to their control counterpart rats which fed on the plain test feed. However, in the 60 
days treated groups of rats, the intake of test feed was the same (p > 0.05) for rats feeding on the extract 
containing test feed and therrats feeding on the plain test feed (Table2). 





Table 2: Recorded intake of the plain feed and the A. lebbeck and A. nilotica extracts incorporated feed by the 
male M altimammate rats (M. natalensis) 














Treatment time Feed intake control Feed intake A.lebbeck Feed intake A. nilotica 
(Days) group (g)/g Bw, group (g)/g Bw group (g)/g Bw 
15 0.107 + 0.011? 0.139 + 0.009° 0.137 +0.016 *< 
30 0.149 + 0.013? 0.163 + 0.028 0.153 + 0.016? 
60 0.136 + 0.0122 0.142 +0.011° 0.171 + 0.018? 














Note: Raw-wide, different superscripts indicate a statistically significant difference between the means at p <0.05. 
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4.2. W eight indices of the reproductive organs 


Weight indices of prostate glands of theA . lebbeck stem bark and A. nilotica pods extract-treated rats did not 
vary significantly (p >0.05) from that of the control counterparts at all the treatment durations (Table 3). 
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Table 3: Effect A. lebbeck and A. nilotica extracts on the weight indices of reproductive organs in the 
M. natalensis male rats. C = control groups, AL= A. lebbeck stem bark methanolic extract, AN =A. nilotica 
pods methanolic extract. 
































Treatment Treatment Testis Prostate glands Seminal vesicles Epididymides 
duration groups (mg/g bwt) (mg/g bwt) (mg/g bwt) (mg/g bwt) 
15 (days) Cc 13.41 + 0.698 1.78 + 0.578 9.72 41.24 6.36 + 1.01 
AL 8.73 +1.66° 1.74 + 0.248 7.27 + 0.68? 6.75 + 0.70? 
AN 10.34 + 1.55%¢ 2.02 +0.15# 6.87 +1.448 6.61 + 1.067 
30 (days) C 13.17 + 1.91? 1.63 + 0.287 10.33 + 1.18? 9.11 + 2.55? 
AL 9.42 +1.49> 2.05 +1.728 9.51 + 1.13 6.35 + 1.58 
AN 11.44 +1.88% 1.63 +0.21° 6.67 +0.26°° 4.94 +1,13% 
60 (days) C 15.31 + 2.33? 2.10 + 0.26? 14.99 + 2.08? 16.89 + 2.69? 
AL 8.31 +1.23° 1.79 + 0.238 9.08 + 0.86° 6.74 +0.79° 
AN 13.41 + 1.03%° 2.35 + 0.31? 7.31 £1.19 5.76 + 0.73% 




















Note: Column-wide, different superscripts indicate a statistically significant difference between the means at p < 0.05. 
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Figure 1: Effect of crude plant extracts in feed on fertility success rate (fertility percentage) following its 
treatment for 15, 30, or 60 days in the M. natalensis male rats. C = control groups, AL= A. lebbeck stem bark 
methanolic extracts, AN = A. nilotica pods methanolic extracts. 
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However, itwas revealed by thefactorial ANOVA that the values of testes, seminal vesicles, and epididymides 
weights (mg/ g body weight) differed significantly among the treatment groups (p <0.01). Moreover, the 
weight of the testes (mg/ g body weight) was significantly reduced in rats exposed to the extract of A . lebbeck 
stem bark extract and was only slightly reduced (p >0.05) in rats under theA. nilotica pod extract treatment 
compared to thecontrol (Tab 3). Theresults indicated further that treatments made for 15 days resulted in non- 
significant differences in the epididymides and seminal vesicle weights of rats in both the A. nilotica or A. 
lebbeck extract-treated groups relativeto thecontrol rats (p >0.05). However, thetreatment duration of 30 or 60 
days resulted in asignificant reduction of the epididymides and seminal vesicle weights (p <0.01) in theA. 
nilotica pods and A. lebbeck extracts treated rats relativeto the control. The Pearson corrdation test indicated a 
lack of correlation between treatment duration and theresulting weights (mg/ g body weight) of testes (r =0.27, 
p >0.05), prostate glands (r =0.239, p >0.05), seminal vesicles (r =0.06, p >0.05) and epididymides (r =-0.07, 
p >0.05) in theA. nilotica pods extract-treated group of rats. Likewise, no correlation existed between treatment 
durations and the resulting weights (mg/ g body weight) of testes (r =-0.06, p >0.05), prostate glands (r =- 
0.01, p >0.05), seminal vesicles (r =0.21, p >0.05) and epididymides (r =0.02, p >0.05), in theA. lebbeck stem 
barks extract-treated groups of rats. 


4.3. Sperm cell parameters 


The proportion of progressively motile soerm cells (Figure 2), viable spermatozoa (Figure 3) and the 
concentration or density of sperm cells (Figure 4) were decreased significantly (p <0.05) in rats under theA. 
nilotica pods and A. lebbeck stem bark extracts treatments compared to the control groups of rats at all the 
treatment durations of 15, 30, and 60 days. Comparison among the extract-treated rat groups indicated that the 
progressively motile sperm cells were significantly more reduced (p <0.05) in theA. nilotica pods extract- 
treated rats compared to rats under theA . lebbeck stem bark extract treatment (Figure 2). Also, the proportion of 
viableor livesperm cells was significantly (p <0.05) more reduced in theA . nilotica thanin theA . lebbeck treated 
at all the treatment durations except in the 60 days treated group where the proportions were comparable 
(Figure 3). However, theconcentration or density of spermatozoa did not vary significantly (p >0.05) between 
theA. nilotica and A. lebbeck extracts treated rats. 
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Figure 2: Effect of crude plant extract in feed on the percentages of progressively motile sperm cells following 
its treatment for 15, 30 or 60 days in the M. natalensis male rats. C = control groups, AL= A. lebbeck stem bark 
methanolic extracts, AN =A. nilotica pods methanolic extracts. Pearson chi-squared test; treatment groups (7” 
= 453.98, df = 2, p < 0.001), treatment duration (7? = 157.30, df = 2, p < 0.001). 
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Figure 3: Effect of crude plant extract in feed on the percentage of live sperm cells following its treatment for 15, 
30 or 60 days in the M. natalensis male rats. C = control groups, AL= A. lebbeck stem bark methanolic extract, AN 
= A. nilotica pods methanolic extract. Pearson chi-squared test: relation between sperm cell viability (%) against 
the treatment groups (7? = 883.31, df = 2, p < 0.001) and treatment duration (77 = 41.49, df = 2, p < 0.001) 
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Figure 4: Effect of crude plant extract in feed on the epididymal sperm cell counts following its treatment for 
15, 30, or 60 days in the M. natalensis male rats. C = control groups, AL=A. lebbeck stem bark methanolic extract, 
AN =A. nilotica pods methanolic extract 








4.4. Histometric and histopathology of seminiferous tubules 


The extract-treated rat testes had some damages in the seminiferous tubules reflected by thinning of the 
germinal epitheial layer and widening of thetubular lumen (Table 4, Figures 5a and 5b). Therefore, the sizes 
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Table 4: Effect of A. lebbeck and A. nilotica extract in feed on the sizes of seminiferous tubule’s germinal 
epithelium and lumen in the male M. natalensis. 





Control A. lebbeck A. nilotica 
Germinal epithelium size (um) of Seminiferous tubule 

66.01+ 1.34 47.44 +1.18° 56.01 +1.26° 

63.27 + 0.95" 35.514 L15* 33.27 + 0.95 

64.43 + 1.48? 26.84 +1.12° 33.44 +1.38° 
Pearson correlation: r =-0.26, p =0.48 r = -0.38, 
treatment duration Vs 
Germinal epithelium size p <0.01 r =-0.38, p =0.023 
Lumen size (ym) of seminiferous tubule 

53.51 + 1.578 84.25 +1.67° 73.86 + 1.79% 

56.46 + 2.013 94.44 + 2.00° 79.56 + 1.86¢ 

52.02 + 3.148 97.89 +2.49> 86.65 + 1.99" 
Pearson correlation: treatment r =-0.024, p =0.61 r =-0.16, 
duration Vs lumen size p <0.01 r =-0.174, p <0.01 











Note: Raw wide, different superscripts indicate a statistically significant difference between the means at p <0.05. 





Figure 5a: Histopathology. M. natalensis rat’s testes at x100 


Note: Upper row (15 days treated) groups: C =control: normal seminiferous tubule (ST) with intact germinal epithelium, 

adlumen, and lumen (Single black arrows). AL=A. lebbeck treated group: Normal ST and ST with damaged germinal 
epithelium, adlumen and widened lumen (Double black arrows), intraepithelial vacuolation (White arrow). AN =A. 
nilotica treated group: Normal ST and ST with damaged germinal epithelium, adlumen and widened lumen (Double 
black arrows), intraepithelial vacuolation (White arrow). 
Middle row (30 days treated) and lower row (60 days treated) groups: C =control groups: normal seminiferous 
tubule (ST) with intact germinal epithelium, adluminal, and lumen (Single black arrows). AL= A. lebbeck treated 
group: ST with exfoliated germinal epithelium, damaged adlumen and widened Iumen (Double black arrows), 
intraepithelial vacuolation (White arrow). AN =A. nilotica treated group: exfoliated germinal epithelium, disrupted 
adlumen and widened lumen (Double black arrows), intraepithelial vacuolation (White arrow). 
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Figure 5b: Histopathology of the M. natalensis rat’s testes at x 400 


Note: Upper row (15 days treated) groups: C =control groups: normal seminiferous tubule (ST) with intact germinal 

epithelium, adlumen, and lumen (Single black arrows). AL=A. lebbeck stem bark methanolic extract treated group: 
a mixture of normal ST and ST with damages in germinal epithelium, adlumen and widened Iumen (Double black 
arrows), intraepithelial vacuolation (Thick black arrow). A. nilotica pods methanolic extract treated group: a mixture 
of normal ST and ST with damaged germinal epithelium, adlumen and widened |umen (Double black arrows), 
intraepithelial vacuolation (Thick black arrow). 
Middle row (30 days treated) and lower row (60 days treated) groups: C =control groups: normal seminiferous 
tubule (ST) with intact germinal epithelium, adlumen, and lumen (Single black arrows). A. lebbeck stem bark 
methanolic extract treated group: ST with exfoliated germinal epithelium, damaged adlumen and widened lumen 
(Double black arrows), intraepithelial vacuolation (Thick black arrow). AN =A. nilotica pods methanolic extract 
treated group: exfoliated germinal epithelium disrupted adlumen and widened Iumen (Double black arrows) and 
intraepithelial vacuolation (Thick black arrow) of ST. 








of the germinal epithelial layer and lumen of the seminiferous tubules differed significantly between the 
extract-treated rat’s testes compared to those of the control (p <0.001). Pearson correlation test revealed a weak 
correlation between the changing germinal epithelial thickness of the seminiferous tubule and treatment 
duration (Table 4). There was also a weak correlation between the sizes of seminiferous tubule lumen and 
treatment duration (Table 4). Pairwise comparisons by the Post H ock Tukey’s test indicated that the thining of 
germinal epithelial of seminiferous tubules was moreextensivein theA . | eobbeck stem bark extract-treated rats 
rdativeto therats under theA . nilotica pods extract treatments (p <0.001). Detailed histopathological examination 
indicated further that the control rats’ testes had normal seminiferous tubules with intact germinal epithelium, 
adlumen, and lumen components (Figure 5a and 5b). However, theA. lebbeck stem bark and A. nilotica pods 
extract-treated rats had damages characterized by sloughed-off spermatids and spermatocytes, intraepithelial 
vacuolation, destroyed adlumen and widened tubular lumen inthe seminiferous tubules of their testes (Figures 
5a and 5b). 


5. Discussion 


Inthecurrent study, theinclusion of A. nilotica pods or A. lebbeck stem bark extract in the diet (at 2% w/ w) fed 
to M . natalensis malerats contributed to significant adverse effects on the structureand function of themale 
M . natalensis reoroductivesystem. Extract treatments reduced the fertility success rateof theA . nilottica pods 
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and A. lebbeck stem bark extracts treated rats. The extract of A . nilotica pods appeared to be moreeffectivein 
causing fertility suppression in the malerats than the crude extract of A. |ebbeck stem barks. The current results 
agreed well with the findings of Verma e al. (2002), who reported a significant reduction of fertility in the 
Sprague-Dawley rats after treating them orally with 100mg of Sarcostena acidum stem barks extract for 60 days. 
Also, our results agreewell with theresults of Guptaét al. (2006), in a study which revealed a L00% suppression 
of fertility success ratein Wister rats after feeding them orally with 100 mg/ kg/ Bw of crude extract of A . lebbeck 
stem barks for 60 days. 


Thereduction of fertility success rate observed in the current study was probably related to several other 
anti-fertility effects which were observed in theA . |ebbeck stem barks and A. nilotica pods extract treated rats. 
Therewas areduction of testes weights in rats under the plant extract treatments most likely attributable to the 
damages which were visible histologically in the seminiferous tubule of their testes (Asuquo, 2012). The 
weight of seminal vesicles of the plant extract treated rats was also reduced in the current study and was 
probably attributableto androgen deficiency (Gupta & al. 2006). A reduction in the epididymides weights of 
the extract-treated rats was also evident in the current study and was probably attributable to the lowered 
sperm cells number in the epididymides of affected testes (A suquo, 2012). Theseresults were agreeableto the 
works by Guptad al. (2006), who tested the effects of N yctanthes arbortristis stem barks extract, Asuquo (2012), 
who investigated the effects of Spondias mombin crudeleaf extract, and Singh and Gupta (2016) who assessed 
theimpact of 6-sitosterol from Barleria prionitis in themale’s Wister rats. All thesestudies reported asignificant 
reduction in thetestes and accessories reproductive glands weights in the extract-treated male rats. 


Moreover, thereduction of fertility success rate observed in thecurrent study was most likely related to the 
alterationsin sperm cell parameters that occurred in theplant extract treated rats. It was revealed in thecurrent 
study asignificant reduction in the proportional of soerm cells with progressive motility and viability alsoa 
reduction in concentration or density of spermatozoain both theA. nilotica and A. lebbeck treated rats. These 
findings agreed well with the results of Lampiao (2013) who treated the extract of A . nilotica podsin Wister rats 
and those of Guptaet al. (2004 and 2006), who investigated in separate studies the anti-fertility effects of pods 
and stem bark extract of A. lebbeck in male Wister rats. All these authors indicated that sperm cell density, 
motility, and germ cell number decreased significantly in the crude extract-treated rats relativeto their control 
counterparts. 


Theadverseeffects on sperm cell parameters of A . leobbeck and A. nilotica treated rats were probably related 
to histopathological changes which occurred in thetestes of the plant extract treated rats. The maleM . natalensis 
under the extract treatments revealed some damages in their testicular seminiferous tubules relativeto those of 
thecontrol rats. Thelesions in thedamaged seminiferous tubules were characterized by sloughing-off of germ 
cells, intraepithelial vacuolation, and intra-luminal widening which could have perturbed spermatogenesis. 
These results agreed well with theresults of Lampiao (2013), who revealed some significant damages in the 
male Wister rat’s testes after feeding them orally with 100mg of A. nilotica pod extract. Our results also agree 
with the results reported by Gupta d al. (2002) and (Raji & al., 2006), wheretheir separate studies revealed some 
significant damages in the testes of the plant extract treated rats. 


Theactive plant compounds which contributed to theobserved effects in thereproductiveorgans of male 
M . natalensis in this study werenot studied. However, documented reports on phytochemical analysis revealed 
the presence of flavonoids, tannins, saponins, steroids, terpenoids, and plant phenolsin theA. nilotica and A. 
lebbeck crude extracts (Sawant ef al., 2014; and El-Ghany et al., 2015) and all these compounds have been 
associated with some anti-fertility properties (VWoctaw ek-Potocka et al., 2013; Benhong et al., 2012; Guptaet al., 
2005; Burton and Wells, 2002; Shu et al., 2015; and Pancheet al., 2016). 


Therefore, therevealed cellular disorganization in the seminiferous tubule epithelium of theA . lebbeck and 
A.nilotica extracts treated rat’s testes in the current study was probably directly or indirectly attributable to the 
toxic action of plant’s compounds disturbing thestructure and function of celular junctions in theseminiferous 
tubules (Cheng and Dolores, 2002). 


Itis well known that intact cellular organization in healthy seminiferous tubules of thetestes relies on the 
morphological intimacy between Sertoli and germ cells (Cheng and Dolores, 2002). Several junction types 
including the occluding, anchoring, and communicating gap junctions play a vital roleto provideasmooth 
morphological and functional organization between the Sertoli and germ cells for a smooth spermatogenic 
process (Cheng and Dolores, 2002). Therefore, anything disrupting thestructureand functions of those cellular 
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junctions could easily lead to cellular disorganization in the seminiferous tubule leading to perturbation of 
spermatogenesis (Cheng and Dolores, 2002). 


6. Conclusion 

The current study concludes that feeding the extract of A. nilotica pods or A. lebbeck stem bark at 2%w/ w 
contributed significantly to reducing thefertility success rates of theM . natalensis malerats. Extract treatment 
caused some significant damages in the rat’s testes leading to a perturbed spermatogenic process. Moreover, 
theA. nilotica pod extract was morepotent than theA . lebbeck stem bark extract in causing the observed adverse 
effects. Further studies are required to find out whether the observed anti-fertility effects are permanent or 
transient. 
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